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INTRAORAL DENTAL RADIOLOGY
POSITIONING DEVICE FOR USE WITH
X-RAY RECEPTOR

This application 1s a continuation-in-part of Ser. No.
10/899,250 filed Jul. 26, 2004.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to devices for dental radio-
graphic procedures or itraoral diagnostics, and more par-
ticularly, to intraoral dental radiology positioning devices
relating to positioming x-ray {ilm or receptors 1n a patient’s
mouth during radiographic procedures.

2. Description of Related Art

Intraoral x-ray diagnosis involves positioning an x-ray film
within a patient’s mouth next to the inner surface of the teeth
or bone being studied. The film 1s then exposed to an x-ray
beam generated outside the mouth and passing through the
target. Known intraoral dental radiography typically employs
a dental device having an alignment member including an
x-ray film holding structure at one end, an aligning arm at
another end, and a bite plate positioned between the ends. The
alignment member (also known as an aiming ring) may
include a collimation structure for collimation of an x-ray
beam to conform more accurately to the size and shape of the
x-ray film held by the film holding structure. A commonly
prescribed dental radiograph 1s the “bitewing”, whereby an
image 1s acquired of the crowns of the teeth biting together
and their surrounding socket bone. Also typical 1s film
mounted 1n a holder that includes a bite block portion extend-
ing from the film 1n the direction of the external x-ray tube.
The patient bites down on the bite block with the target teeth
and holds the film 1n position next to the target.

Many dental radiographic techniques utilize beams of cir-
cular cross-section despite the fact that the dental films are
typically rectangular in shape. A disadvantage of known
devices 1s that the cross-sectional area of the beam used by the
radiographic technique 1s typically larger than the surface
arca of the x-ray film. When the cross-sectional area of the
beam does not match the film size, the patient can be exposed
to unnecessary radiation that irradiates tissues beyond the
borders of the dental film. Typical film positioning instru-
ments may also allow unwanted x-radiation to pass through
the film holding instrument.

Another disadvantage of current x-ray film positioning
instruments 1s that there can be errors in aiming the x-ray.
These errors are frequently associated with a rectangular
position-indicating device attached to an x-ray machine.
Also, there can be errors 1n orientation of the long axis of the
substantially rectangular typical position indicating devices
with the long axis of the film 1n the patient’s mouth. Aiming
and orientation errors expose the patient to needless retakes of
radiographs. Moreover, 1f a rectangular positioning device 1s
used, 1t must be specifically oriented for vertical or horizontal
receptor orientation, and must be re-positioned 1f the receptor
orientation 1s changed.

A Tfurther disadvantage of current x-ray film positioning
instruments 1s that the patient can only bite on the bite plate to
assist 1n positioning and holding a film positioning device 1n
the mouth. Typical devices may be difficult to grasp and
manipulate in the patient’s mouth making 1t problematic for
the patient to assist 1n positioning the istrument, particularly
during the x-ray exposure 1tself.
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2
SUMMARY OF THE INVENTION

Bearing 1n mind the problems and deficiencies of the prior
art, 1t 1s therefore an object of the present invention to provide
a device which will reduce patient exposure of x-radiation,
and which will reduce aiming error and cone cuts.

It 1s yet another object of the present invention to provide a
device which will universally adapt to traditional film and
clectronic/digital receptors, and also to typical film holding
instrument aiming rings.

It 1s another object of the present invention to provide a
device that minimizes movement of the device inthe patient’s

mouth, and maximizes sharpness of the acquired image on the
film.

It 1s yet another object of the present invention to provide a

device which precisely sets the x-ray source to align with the
receptor.

It 1s yet another object of the present invention to provide a
device which minimizes patient discomifort and malposition-
ng.

It 1s another object of the present invention to provide a

device that can rotate the orientation of the central rectangular
opening ol a collimator.

Still other objects and advantages of the invention will in
part be obvious and will 1n part be apparent from the specifi-
cation.

The above and other objects, which will be apparent to
those skilled 1n the art, are achieved 1n the present invention
which 1s directed to a receptor positioning device for taking
dental bitewing radiographs of a patient’s teeth comprising a
receptor holding member adapted to receive a receptor for
exposing xX-radiation from the x-ray machine and an arm
secured to the receptor holding member and 1including a bit-
ing surface for engaging the patient’s teeth to secure the
device 1n the patient’s mouth. The device further includes a
collimation plate having a substantially tlat surface for align-
ing with an x-ray machine and made of a maternial and si1zed
suificient to attenuate undesired radiation from the patient’s
mouth. An opening 1n the plate surface 1s provided for passage
of radiation from the x-ray machine, with the opening at least
partially corresponding 1n shape to a receptor 1n the receptor
holding member. A handle extends away from the plate for
positioning the device. The collimation plate includes a rein-
forced arm holder adjacent a base of the handle and having an
opening therein for slidably receiving the arm and removably
securing the collimation plate to the receptor holding mem-
ber.

The collimation plate may be made of a metal or a high
gravity compound, and further includes polymeric grips on
the handles incorporating the arm holder, with the collimation
plate having a cut-out portion adjacent a base of the handle
through which the arm-recerving opening of the polymeric
arm holder extends. The device may include a pair of handles,
cach handle having a polymeric portion with an arm-receiv-
ing opening, wherein one of the handles 1s radially aligned
with the collimation plate opening and the other of the
handles 1s non-radially aligned with the collimation plate
opening.

Preferably, the arm-recerving opening of the arm holder 1s
rectangular and the collimation plate has a cut-out portion
adjacent a base of the handle on at least two sides of the
rectangular arm-receiving opening. Where the device
includes a pair of handles, each handle has an arm holder with
an arm-receiving rectangular opening, with one of the arm-
receiving rectangular openings being radially aligned with



US 7,427,159 B2

3

the collimation plate opening and the other of the arm-rece1v-
ing rectangular openings being non-radially aligned with the
collimation plate opening.

The collimation shield openming 1s preferably a cross-
shaped intersection of two non-square rectangles having
members with a length and a width, the length of the cross
members being equal to a longer side length of the rectangles
and the width of the cross-members being equal to a shorter
side length of the rectangles.

In another aspect, the present mvention 1s directed to a
receptor positioning device for taking dental bitewing radio-
graphs of a patient’s teeth comprising a receptor holding
member adapted to recerve a receptor for exposing x-radia-
tion from the x-ray machine and an arm secured to the recep-
tor holding member and including a biting surface for engag-
ing the patient’s teeth to secure the device 1n the patient’s
mouth. The device further includes a collimation plate having,
a substantially tlat surface for aligning with an x-ray machine
and made of a material and si1zed sutficient to attenuate undes-
ired radiation from the patient’s mouth. An opening in the
plate surface for passage of radiation from the x-ray machine
1s cross-shaped and corresponding 1n shape to an outline of
two 1ntersecting non-square rectangles to permit passage of
x-rays to a receptor in the either a vertical or horizontal
position in the receptor holding member. The device includes
a handle extending away from the plate for positioning the
device. The collimation plate 1s securable to the arm securing
the receptor holding member.

The collimation plate may be made of a metal or a high
gravity compound and further includes polymeric grips on
the handles incorporating an arm holder adjacent a base of the
handle and having an opening therein for slidably receiving
the arm and removably securing the collimation plate to the
receptor holding member.

Preferably, the arm-receiving opening of the arm holder 1s
rectangular and the collimation plate has a cut-out portion
adjacent a base of the handle on at least two sides of the
rectangular arm-receiving opening. More preferably, the
device includes a pair of handles, with each handle having an
arm holder with an arm-recerving rectangular opening. One
of the arm-recerving rectangular openings 1s radially aligned
with the collimation plate opening and the other of the arm-
receiving rectangular opemings 1s non-radially aligned with
the collimation plate opening. Each handle may have a poly-
meric portion with an arm-recetving rectangular opening,
with one of the handles being radially aligned with the colli-
mation plate opening and the other of the handles being
non-radially aligned with the collimation plate opening.

In a further aspect, the present invention 1s directed to a
receptor positioning device for taking dental bitewing radio-
graphs of a patient’s teeth comprising a receptor holding
member adapted to recerve a receptor for exposing x-radia-
tion from the x-ray machine and an arm secured to the recep-
tor holding member and including a biting surface for engag-
ing the patient’s teeth to secure the device in the patient’s
mouth. The device tfurther includes a collimation plate having
a substantially flat surface for aligning with an x-ray machine
and made of a material and s1zed suflicient to attenuate undes-
ired radiation from the patient’s mouth, with an opening 1n the
plate surface for passage of radiation from the x-ray machine.
A pair of handles extends away from the plate for positioning,
the device, with one of the handles being radially aligned with
the collimation plate opening and the other of the handles
being non-radially aligned with the collimation plate open-
ing. The collimation plate 1s securable to the arm securing the
receptor holding member.

10

15

20

25

30

35

40

45

50

55

60

65

4

The collimation plate may be made of a metal or a high
gravity compound, and further includes polymeric grips on
the handles incorporating an arm holder adjacent a base of the
handle and having an opening therein for slidably receiving
the arm and removably securing the collimation plate to the
receptor holding member. Preferably, the arm-receiving
opening of the arm holder 1s rectangular and the collimation
plate has a cut-out portion adjacent a base of the handle on at
least two sides of the rectangular arm-recerving opening. One
arm-receving rectangular opening may be radially aligned
with the collimation plate opening and another aim-recerving
rectangular opening may be non-radially aligned with the
collimation plate opening.

r

T'he opening may be a cross-shaped intersection of two
non-square rectangles having members with a length and a
width, the length of the cross members being equal to alonger
side length of the rectangles and the width of the cross-
members being equal to a shorter side length of the rect-
angles.

In a related aspect, the present invention provides a method
for taking dental bitewing radiographs of a patient’s teeth
comprising providing a receptor positioning device including
a receptor holding member adapted to receive a receptor for
exposing x-radiation from the x-ray machine, and an arm
secured to the receptor holding member and 1including a bit-
ing surface for engaging the patient’s teeth to secure the
device 1n the patient’s mouth. The device includes a collima-
tion plate having a substantially flat surface for aligning with
an x-ray machine and made of a material and sized suificient
to attenuate undesired radiation from the patient’s mouth,
with an opening 1n the plate surface for passage of radiation
from the x-ray machine. A pair of handles extends away from
the plate for positioning the device, with one of the handles
being radially aligned with the collimation plate opening and
the other of the handles being non-radially aligned with the
collimation plate opening. The collimation plate 1s secured to
the arm securing the receptor holding member. The method
then includes providing a receptor on the receptor holding
member, positioning the receptor holding member in the
patient’s mouth and the patient’s teeth on the biting surface,
and adjusting the position of the receptor positioning device
by the patient grasping a handle extending away from the
collimation plate. The method further includes aligning an
x-ray machine with the substantially tlat surface of the colli-
mation plate and passing radiation from the x-ray machine
through the opening of the collimation plate to expose the
receptor, while the patient’s hand grasps the collimation plate

handle.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention believed to be novel and the
clements characteristic of the invention are set forth with
particularity 1in the appended claims. The figures are for 1llus-
tration purposes only and are not drawn to scale. The mnven-
tion itself, however, both as to organization and method of
operation, may best be understood by reference to the detailed
description which follows taken 1n conjunction with the
accompanying drawings in which:

FIG. 1 1s a perspective view of one embodiment of the
receptor positioning device of the present mvention.

FIG. 2 1s a front elevational view of the collimation plate of
the device shown 1n FIG. 1.

FIG. 3 1s a side elevational view of the receptor positioning,
device shown 1n FIG. 1 depicting the position of the patient’s
teeth.
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FIG. 4 1s another side view of the receptor positioning
device shown 1n FIG. 1 rotated 180° from the view 1n FIG. 3.

FI1G. 515 a side elevational view of the elongated arm of the
receptor positioning device shown 1n FIG. 1.

FIG. 6 15 a side view of the elongated arm of FIG. 5.

FI1G. 7 1s a side elevational view of another embodiment of
an elongated arm of the receptor positioning device shown 1n
FIG. 1.

FIG. 8 15 a side view of the elongated arm of FIG. 7.

FIG. 9 1s a front elevational view of another collimation
plate for use with the receptor positioming device shown in
FIG. 1 having a rectangular hole of different dimensions.

FIG. 10 1s a front elevational view of another collimation
plate for use with the receptor positioning device shown in
FIG. 1 having a rectangular hole of still different dimensions.

FIG. 11 1s a side view of the receptor positioning device
shown 1n FIG. 1 depicting the patient’s teeth biting the device
and the x-ray machine 1n position.

FI1G. 12 1s a back plate for recerving receptor o the receptor

positioning device shown in FIG. 1.

FI1G. 13 1s a side elevational view of the back plate of FIG.
12.

FI1G. 14 1s another embodiment of a back plate for recerving,
clectronic receptors of the receptor positioning device shown
in FIG. 1, having opposing notches.

FIG. 15 1s a side elevational view of the back plate of FIG.
14.

FIG. 16 1s a perspective view of the receptor positioning,
device of the present mnvention incorporating a digital recep-
tor.

FIG. 17 1s a perspective view of an embodiment of the
collimation/shield device of the present invention, with
attachment member, intended for use with a typical prior art
f1lm holding 1nstrument.

FIG. 18 1s a rear elevational view of the shield device
shown in FIG. 17.

FI1G. 19 1s a front elevational view of the attachment mem-
ber shown 1n FI1G. 17.

FIG. 20 1s a side elevational view of the shield device
shown 1n FIG. 17.

FI1G. 21 1s atop view of the shield device shown 1n FIG. 17.

FIG. 22 1s a top view of the attachment member shown 1n
FIG. 19.

FI1G. 23 15 a side elevational view of the attachment mem-
ber shown 1n FIG. 19.

FI1G. 24 1s a side elevational view of the clip for the attach-
ment member shown in FIG. 19.

FIG. 25 15 a front elevational view of a typical prior art
aiming ring with which the present invention is usetul.

FI1G. 26 1s a cross-sectional view of the aiming ring of FIG.
25, along line 26-26, showing the insertion of the corner
locator tabs of the shield device of FIG. 17 into the index
indentations of the aiming ring.

FI1G. 27 1s a cross-sectional view of the aiming ring of FIG.
25, along line 27-27, showing the clip attachment of the shield
device of FIG. 17.

FIG. 28 15 a top plan view of the shield device of FIG. 17
attached to a typical intraoral film holding instrument posi-
tioned in the patient’s mouth, with the x-ray machine in
position.

FIG. 29 1s a side elevational view of the shield device
shown 1n FIG. 17 attached to a typical intraoral film holding
instrument positioned 1n the patient’s mouth, with the x-ray
machine 1n position.

FIG. 30 1s a front elevational view of another preferred
receptor positioning device shield, handle grips and arm
openings of the present invention.
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FIG. 31 1s a side elevational view of the receptor position-
ing device of FIG. 30.

FIG. 32 i1s a rear elevational view, rotated 90°, of the shield
portion of the positioning device of FIG. 30.

FIG. 33 1s a perspective view of the receptor positioning
device of FIG. 30 with the receptor holding member and
securing arm.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

In describing the preferred embodiment of the present
invention, reference will be made herein to FIGS. 1-33 of the
drawings 1n which like numerals refer to like features of the
ivention.

A preferred embodiment 10, shown 1n FIGS. 1-6 and 11,
depicts one embodiment of the intraoral dental radiology
receptor positioning device of the present mvention. Refer-
ring to FIGS. 1-4, the receptor positioning device includes a
substantially flat collimation plate 12, having a surface area
14. The surface area 14 defines a substantially central rectan-
gular opening 16. The collimation plate 12 further includes
opposing elongated handles 18 extending outward on oppo-
site sides thereol. The receptor positioming instrument 10
turther includes an elongated arm 20 and a film or electronic
receptor holding member 28 having a back plate 30 and clips
32 for holding x ray film or electronic receptors. The elon-
gated arm 20 1s connected at a bent first end 40 to the back of
the collimation plate 50, preferably, by welding or other rigid
connection. The elongated arm further includes a second end
22 attached to the rear surface 52 of the back plate 30 of the
receptor holding member 28, opposite collimator plate 12.

The film or electronic receptor holding member 28 back
plate 30 1s preferably of metal and the opposing clips 32 are
designed and adapted to recerve and grasp aremovable film or
digital-electronic receptor 54. The elongated arm 20 includes
a flat upper surface 26 adapted to recerve a patient’s teeth. The
patient’s teeth 60a on one side of the mouth are positioned to
orip the substantially flat biting surface 26 of the elongated
arm 20, as shown in FIG. 3. The biting surface receiving
portion 1s normally incompressible. Optionally, biting sur-
face 26 on arm 20, behind the receptor plate 54, includes a
plurality of circular perforations or openings, for example the
three 6 mm diameter openings 70 longitudinally spaced 8 mm
apart as shown in FIG. 3. These openings accommodate a
curable elastomeric impression material 72, on either side of
biting surface 26 (see also FIGS. 4-6, which may be used to
create and register with the unique occlusion pattern of the
patient’s teeth, as also shown in FIG. 11. This registration
may be removed, archived and reused to create reproducible
x-ray 1images of the teeth in repeated sequential exposures
over time.

The film or receptor 54 held on the back plate 30 by the
clips 32 of the receptor holding member 28 1s positioned
behind the desired teeth 606 to be exposed, on the opposite
side of the patient’s mouth. Preferably, the back plate 30 and
receptor 54 are parallel to collimation plate 12. The film or
receptor 54 1s thereby positioned to be exposed to an x-ray
from the x-ray machine 62 to show the condition of teeth 605,
as shown further in FIG. 11.

Referring to FIG. 2, the collimation plate 12 further
includes a preferably rectangular opening 200 positioned
substantially in the center of the collimation plate 12. The
opening 16 has a vertical dimension 202, and a horizontal
dimension 204. In the preferred embodiment shown in FIGS.
1 and 2, the vertical dimension 202 of the opening 1s about
1.210 1n. (3.1 cm), and the horizontal dimension 204 1s pret-
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erably about 1.552 1n. (3.9 cm). The collimation plate 12 1s
adapted to axially align the x-ray machine’s position indicat-
ing cylinder device 62 with the receptor 34, as shown by the
x-ray centerline 63. It does this 1n two ways. First, the x-ray
machine 1s easily centered because the two devices, 12, 62,
have substantially the same diameter. Axial offset would be
apparent by extension of the outer edge of collimation plate
12 beyond the outer rim of the x-ray machine position 1ndi-
cating cylinder device 62. Second, substantially full, tlat con-
tact of the collimation plate 12 with the x-ray machine’s
position indicating cylinder device 62, as shown 1n FIG. 3,
would assure optimal alignment of the x-ray receptor with the
X-ray beam.

The orientation and size of the rectangular collimation
opening described above 1s for use with the adult size hori-
zontal bitewing radiographic examination of patients with
normal anatomy and dentitions. Other sizes may be made for
small children or for other uses. While existing commercially
available metal collimation plates generally have on the order
of 0.050 1. (1.27 mm) thickness, the inventor’s dosimetry
studies have shown that this thickness still permits a substan-
t1al amount of radiation to penetrate and expose the patient to
needless additional radiation. Preferably, the thickness T of
the collimation plate (FIG. 4) has at least 0.075 1n. (1.9 mm)
thickness, more preferably 0.080 (2.0 mm) or 0.100 1n. (2.5
mm ) or more to block such excess radiation.

Referring to FIGS. 5 and 6, the substantially tlat elongated
arm 20 of the preferred embodiment shown in FIG. 1 1s shown
including the first end 40, the second end 22 a short member
23 (on which biting surface 26 1s located) having a first length
25, and an angled portion 21. FIG. 5 shows arm 20 as a flat
blank prior to forming at the dotted lines, while FIG. 6 shows
arm 20 after forming, where both ends 22 and 40 are bent
approximately 90°. The second end 22 of the elongated arm
20, and the outer edge of the angled portion 21 define a first
dimension 27. The first dimension 27 1s preferably about 1.25
in. (3.2 cm), and the first length 25 1s preferably about 2.54 1n.
(6.45 cm). The outer edge of the short member 23 and the
vertical plane define an angle 29 which determines the angu-
lation of the short member 23 of the elongated arm 20. The
preferred angle 29 1s about 12°. These dimensions and angles
are prelerred for three reasons. First, the dimension of the
clongated arm 1s consistent with optimal placement of an
X-ray receptor in mouths with normal anatomy and dentitions
ranging in size from that of a child (8 years and up) to very
large. Second, the dimension of the elongated arm 1s compat-
ible with accommodating conventional film and digital-elec-
tronic receptors currently available. Third, the dimension of
the elongated arm 1s compatible with accommodating the
x-rays machine’s position indicating cylinder device 1n opti-
mal configuration with the receptor i1n the patient’s mouth.

Referring to FIGS. 7 and 8, another embodiment of an
clongated arm 100 1s shown which can be used with the
receptor positioning device 10 shown in FIGS. 1-4. The elon-
gated arm 100 includes the first end 40, the second end 22, the
angled portion 21, and the short member 23 as 1n the embodi-
ment shown i FIGS. 5 and 6. Again, FIG. 7 shows arm 20 as
a flat blank prior to forming at the dotted lines, while FIG. 8
shows arm 20 after forming, where both ends 22 and 40 are
bent approximately 90°. However, here the short member has
a second length 106 which 1s more than the dimension 25 of
the embodiment shown 1n FIGS. 1 and 5-6. The second length
106 1s preferably about 2.85 in. (7.2 cm). The second end 22
of the elongated arm 20, and the outer edge of the angled
portion 21 define a second dimension 104 which i1s less than
the first dimension 27 of the embodiment shown in FIGS. 1
and 35-6. The second dimension 104 1s less than the first
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dimension shown 1n FIG. 5 and preferably about 1.10 1. (2.8
cm). The outer edge of the short member 23 and the vertical
plane define an angle 108 which 1s less than or more acute
than the angle 29 of the embodiment shown 1 FIGS. S and 6
and 1s preferably about 7°. The more acute angle 108 better
accommodates deep overbite occlusions. This other embodi-
ment of the elongated arm has a dimension that 1s easily
accommodated in mouths that have anatomy with deep over-
bites (retrognathic mandibles) ranging in size from that of a
chuld to a large adult.

Referring to FIGS. 9-10, other embodiments of a collima-
tion plate 12 are shown including opposing elongated handles
18. Reterring to FIG. 9, the collimation plate 12 turther
includes a preterably rectangular opeming 210 positioned
substantially in the center of the collimation plate 12, where
the length of the opening 210 1s smaller than the width. The
opening 210 has a vertical dimension 212, and a horizontal
dimension 214. In this embodiment, the vertical dimension
212 of the opeming 1s preferably about 1.552 1n. (3.9 cm), and
the horizontal dimension 214 1s preferably about 1.210 1n.
(3.1 cm). This embodiment offers a different positioning of
the opening to correspond to an adult receptor or film held n
the receptor holding member 28. The orientation and size of
the rectangular collimation opening 1s for use with the adult
s1ze vertical bitewing radiographic examination. This 1s use-
tul for observing compromised dentitions (with large resto-
rations and height of alveolar crest bone decreased by mar-
ginal periodontal disease) that would not be visualized on
horizontal bitewing images.

Referring to FIG. 10, the collimation plate 12 further
includes a preferably rectangular opening 220 positioned
substantially in the center of the collimation plate 12. The
opening 220 has a vertical dimension 222, and a horizontal
dimension 224. In this embodiment the vertical dimension
222 of the opening 1s about 1.000 1n. (2.5 cm), and the hori-
zontal dimension 224 1s preferably about 1.532 1n. (3.9 cm).
This embodiment 1s designed to correspond to a child’s
receptor or {ilm held in the receptor holding member 28. The
s1ze and orientation of the rectangular collimation opening 1s
for use for horizontal bitewing examinations in small children
(4-8 vears) and very small adults or adults with limited ability
to open their mouths.

Referring to FIGS. 12 and 13, the back plate 30 1s shown of
the device of FIG. 1. FIG. 12 shows the tlat blank for plate 30
and FIG. 13 shows plate 30 after forming. The back plate 30
includes the clips 32 and preferably has an overall length 36
of about 1.71 1n. (4.3 cm), and a dimension between the clips
38 of preferably about 1.578 1. (4.0 cm), as they are shown
formed and curled 1n FIG. 13. The preferred dimension 34
between the back plate 30 and the formed clip 32 1s about 0.05
in. (1.3 mm). The overall length 36 of the back plate 30 with
the clips 32 curled, as shown 1n FI1G. 13, 1s preferably about
1.71 1. (4.3 cm), and the length 38 between the curled clips
32 is preferably about 1.578 1n. (4.0 cm). The width 35 of the
back plate 30 1s preferably about 1.20 1n. (3.05 cm). The
dimensions herein accommodate standard intraoral dental
f1lm.

Retferring to FIGS. 14 and 15, another embodiment 1s
shown of the back plate 30. As before, FIG. 14 shows the flat
blank for plate 30 and FIG. 15 shows plate 30 after forming.
The embodiment shown 1n FIGS. 14 and 15 1s the same as 1n
the embodiment shown in FIGS. 12 and 13 except 1n the
addition of two opposing notches 39. These notches are on
opposite sides of the back plate and are on adjacent sides with
reference to the clips 32. The notches 39 are a specified
dimension 31 from the midpoint of the long side of the back
plate 30. The dimension 31 is preferably about 0.15 1n. (3.8
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mm). The notches 39 accept electronic receptors to the back
plate 30 of the receptor holding member 28 with the aid of
orthodontic elastics (not shown). The overall length 36, the
length 38 between the curled clips 32, and the width 35 of the
back plate 30 1s the same as in the previous embodiment
shown 1 FIGS. 12-13. FIG. 16 shows receptor 54 held 1n
place on receptor holding member 28 by a pair of orthodontic
clastic bands 76 which are received in two spaced pairs of
notches 39. Where the receptor 34 1s a digital-electronic
receptor, data cord 78 extending from the receptor may be
secured to and along elongated arm 20 by connector 80,
between the collimation plate and the receptor holding mem-
ber, so that data plug 82 may be positioned outside the
patient’s mouth.

Other back plate sizes may be used, such as one designed
for receptors or film used for children which 1s smaller than
the films used with the back plates shown 1n FIGS. 12-15.
Such a back plate would preferably have a length between the
curled clips of about 1.60 . (4.1 cm) long similar to the
embodiments shown 1n FIGS. 12-15, but, a width of prefer-
ably about 1.00 1n. (2.5 cm) wide to accommodate size film
designed for children.

In operation and use, referring to FIG. 11, the patient’s
mouth 65 1s outlined and the patient’s teeth are above and
below the elongated arm 20 of the receptor positioning device
10. Teeth 60a bite down on and grip biting portion 26 of arm
20. Biting portion 26 may contain elastomeric impression
material which conforms to the occlusion pattern of the
patient’s teeth 60a. The receptor holding member 28 1s posi-
tioned behind the teeth 606 to be exposed (on the opposite
side of the mouth from teeth 60a) and the collimation plate 12
1s positioned 1n adjacent to the patient’s mouth 635 and teeth
60b6. The x-ray machine 62 1s positioned to take an x-ray in
front of the collimation plate 12 and expose the x-ray film
receptor 54. If necessary, the patient or radiographer may use
handles 18 to reposition the receptor positioning device for
better comiort or aim. Preferably the collimation plate 12 1s
constructed of a metal and rigidly and fixedly fashioned. The
rigid and fixed construction of the receptor positioning device
10 provides the most accurate film exposure because there 1s
mimmal opportunity for unwanted movement atter position-
ing the device. The metal collimation plate having a rectan-
gular opening 16 reduces patient exposure by absorbing
approximately 50% of primary beam x-radiation for the most
commonly prescribed dental radiograph, which 1s the bitew-
ing. Further, the metal collimation plate reduces aiming error,
that 1s, “cone cuts”, which are frequently associated with the
rectangular position-indicating device attached to the x-ray
machine. Further, the use of the collimation plate of the
present mvention having a rectangular opening 16 reduces
patient exposure to x-radiation by eliminating needless
“retakes” of radiographs. The collimation plate 12 of the
present mnvention 1s compatible with typical round (typically
2.751n. or 7.0 cm diameter) indicating cylinder device that 1s
typically standard on dental radiographic machines.

Another advantage of a device of the present invention
pertains to the absorption of x-rays by the metal receptor
holding member 28 which improves the quality of the
acquired image on the film 54. The receptor holding member
28 1s preferably constructed of a metal. The metal receptor
holding member 28 will further reduce patient exposure to
x-radiation by absorbing x-radiation that would ordinarily
pass through the receptor or film 54. Also, the metal receptor
holding member 28 reduces additional secondary or “scatter”
radiation that causes degradation of the image.

As shown in FIGS. 1-16, the unitary design of the receptor
positioning device 10 eliminates movement of multiple parts
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which could intertere with the exposure of the film 54. Fur-
ther, the unitary design sets a fixed x-ray source-to-object
distance and an object-to-film distance. Another advantage of
the unitary design 1s the maintenance of umiform magnifica-
tion and maximization of the sharpness of the acquired image.
Another advantage ol the receptor positioming device 10 1s the
preferred all metal design provides a rigid device which 1s
also durable and lends itself to sterilizing using steam, heat or
chemical methods. Moreover, the handles 18 which are part
of the collimation plate 12 enables the patient to handle the
device mimmizing patient discomiort and malpositioning.

Another embodiment 310 of the present invention 1s shown
in FIGS. 17-29, which depict a collimation and shielding
device substantially as previously described, but removably
securable to an otherwise conventional aiming ring of a typi-
cal film holding imnstrument. The aiming ring 1s used for assist-
ing in positioning the x-ray machine. Referring to FIGS.
17-21, the collimation/shield device 310 includes a substan-
tially flat, circular collimation plate 312 having opposite sur-
face areas 314, 350 which define a substantially central rect-
angular opeming 316 of width 421 and height 422. The
preferred collimation plate 312 again includes two elongated
handles 318, 319, but at substantially right angles from one
another extending outward on two adjacent sides thereof.
Alternatively, the collimation/shield may have a pair of
handles 318, 318a extending outward substantially opposite
of one another, as shown 1n FIGS. 1 and 2 of the previous
embodiment. The handles may extend along a radius of the
collimation plate 312, as with handles 318, 318a and 319, or
the handles may be offset or otherwise non-radial, as with
handles 318", 319'. The collimation/shield device preferably
has at least one handle, but may have more than the two shown
in the drawing figures.

To enable facile securing to the ring of a receptor position-
ing device, the collimation/shield istrument further includes
an attachment member 320 having raised corner tabs and a
pair ol attachment clips for attaching the shield to a typical
f1lm holder aiming ring. The attachment member 320 1s cen-
trally positioned and may be connected at a tlat portion 322 of
its front surface or edge to the front or rear surface of the
collimator plate, preferably, by welding or other rigid con-
nection, so that the attachment member 1s fixedly coupled to
the collimation shield. Instead of being formed separately, the
attachment member 320 may be formed 1n one piece with the
collimation/shield device 310. As described previously, the
thickness of the collimation/shield (along with the attachment
member) 1s at least 0.075 1. (1.9 mm) thickness, more pret-

erably 0.080 (2.0 mm) or 0.100 1n. (2.5 mm) or more to block
excess radiation.

The surface area of the attachment member preferably
defines a substantially central rectangular opening 338 of the
same dimension as rectangular opening 316 of the collima-
tion/shield device. The opening in the collimation/shield
device 1s oriented similarly and corresponds dimensionally to
the film or other receptor to be used 1n the film holding
instrument. In the preferred embodiment shown in FIGS.
17-19, the horizontal dimension 421 1s about 1.500 1n. (3.8
cm) and the vertical dimension 371 of the opening 1s about
1.200 1n. (3.05 cm) for use with the adult size horizontal and
vertical bitewing and periapical examination of patients with
normal anatomy and dentitions. Other sizes may be made for
small adults, children and other uses. For example, a vertical
dimension of about 1.000 . (2.54 cm) and a horizontal
dimension of about 1.500 1n. (3.8 cm) 1s for use for horizontal
bitewing and periapical examination of small chuldren (2-8
years ) and very small adults or adults with a limited ability to
open their mouths, and a vertical dimension of about 1.063 1n.
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(2.7 cm) and horizontal dimension of about 1.688 in. (4.29
cm) 1s useful for observing compromised dentitions (with
large restorations and height of alveolar crest bone decreased
by marginal periodontal disease) that would not be visualized
in horizontal bitewing and large adult periapical images.

Referring in particular to FIGS. 17, 19-24 and 27, the
attachment member 320 has a pair of opposing spring clips
330 designed and adapted to recerve and grasp the typical
aiming ring 372 on a prior art intraoral {ilm holder 370 (FIGS.
235, 28 and 29). The preferred overall height 400 between the
attachment member 320 and the formed clips 330 1s about
0.3751n. (9.5 mm). The over all length 340 of the attachment
member 20 with the clips bent 1s preferably about 2.406 1n.
(6.1 cm) and the length 320 between the bent clips 330 1s
preferably about 2.1251n. (5.4 cm), as shown in FIGS. 23 and
24. The preferred length of the clip base 4350 1s about 0.0625
in. (1.6 mm), the preferred angle of bend 421 between the clip
base and the clip upright portion 1s about 112°, the preferred
height 410 between the clip base and shoulder 1s about 0.125
in. (3.2 mm), and the preferred projection 441 of the shoulder
1s about 0.0625 1. (1.6 mm). Clips 330 engage the inner
periphery of aiming ring 372 (FI1G. 25) 1n order to removably
secure the attachment member 320 and collimation plate 312
to the ring. This 1s done by flexing or bending the clips inward,
toward each other 1n direction 415 (FIG. 27), and inserting,
them 1nto the aiming ring opening. When released, the clips
are urged outward by their spring action and secure the col-
limation/shield device 310 1n place over aiming ring 372.

The preferred attachment member 320 also includes four
raised corners tabs 326 to align with the index indentations
373 of film holding aiming ring 372 (FIGS. 25 and 26). The
pair of recesses 1n each index indentation 373 permits differ-
ent orientation of the collimation/shield device. The raised
corner tabs are disposed at the corners of the substantially
rectangular attachment member 320, and have dimensions
370 and 371, as shown 1n FIG. 19. The preferred dimension
371 1s about 1.1875 1n. (3.0 cm) and the preferred dimension
3701s about 1.563 1n. (3.9 cm). In this embodiment, the raised
corner tabs 326 have a edge width 480 of about 0.185 1n. (4.8
mm) and have a rise dimension 429 of about 0.0625 1n. (1.6
mm). The comer tabs are each delineated by anotch 324 of a
preferred dimension 423 of about 0.25 1n. (6.35 mm) and an
angle of 45° relative to each side of the attachment member.
When collimation/shield device 310 1s clipped to the aiming
ring, the corner tabs fit mto the mmdex indentations 373 of
aiming ring 372, as shown 1 FIG. 26, to locate and prevent
rotation of the collimation/shield device relative to the aiming,
ring. The indentations also permit vertical or horizontal ori-
entation of the substantially rectangular central opening by
rotating the shueld device 90° prior to attaching to the aiming,
ring of a typical film holding mstrument, thereby providing,
positive orientation in two positions.

Referring to FIGS. 28 and 29, 1n operation and use, the
collimation/shield device 310 1s preferably first clipped to the
aiming ring 372. Then the plastic biting portion 376, secured
to the film holding instrument 370 by connector 374, 1s
inserted into the patient’s mouth 635. The patient’s teeth 60a to
be x-rayed rest on and bite on the biting portion. The receptor
holding member 378 of the biting portion 376 1s positioned
behind the teeth 60a to be exposed and the aiming ring 372
with the attached shield device 310 is positioned adjacent to
the patient’s mouth 63 and teeth 60a. The x-ray machine 63 1s
positioned to take an x-ray in front of the shield device 10 and
expose the x-ray film 354. Preferably the collimation/shield
device 310 1s constructed of metal and ngidly and fixedly
tashioned for precise attachment to the typical aiming ring.
The patient or radiographer grasps the handles 318, 319 to
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position and maintain the film holding 1instrument in the opti-
mal aimed position with better comifort.

As described previously, and as shown 1n FIGS. 28 and 29,
collimation plate 312 1s adapted to axially align the x-ray
machine’s position indicating cylinder device 62 with the
receptor 354 shown by the x-ray center line the 63. It does this
in two ways. First, the x-ray machine 1s easily centered
because preferably the two devices 312, 62 have substantially
the same diameter. Axial ofiset would be apparent by exten-
s10n of the outer rim of the x-ray machine position indicating,
cylinder device 62. Second, substantially full, tflat contact of
the collimation plate 312 with the x-ray machine’s position
indicating cylinder device 62, as shown 1n FIGS. 28 and 29,
would assure optimal alignment of the x-ray receptor with the
X-ray beam.

The rnigid and fixed construction of the shield device 310
provides the most accurate film exposure because there 1s
minimal opportunity for unwanted movement atter position-
ing the device. The metal collimation/shield device having
the rectangular opening reduces patient exposure by absorb-
ing approximately 50% of the primary beam x-radiation for
most commonly prescribed dental intraoral radiographs,
which are the bitewing and penapical views. As with the
previous embodiments, the metal collimation/shield device
of FIGS. 17-29 reduces aiming error, or cone cuts, and elimi-
nates needless retakes of radiographs for typical prior art film
holding instruments.

The collimation/shield device 310 of the present invention
1s compatible with a round indicating cylinder device 62 of
2.751n. (7.0 cm) diameter that 1s typically standard on dental
radiographic machines and with the round aiming ring 372 of
2.75 1. (7.0 cm) diameter that 1s a component of a typical
intraoral film holder 70. The unitary design of the shield
device 10 permits precise attachment to the typical aiming
ring 372, thus, preventing additional movement that could
interfere with the exposure of the film 54. Another advantage
of the collimation/shield device 1s that, prior to attaching, the
orientation of the central opeming 316 of the shield can be
rotated 90° relative to the aiming ring and selected film hold-
ing member of typical receptor positioning instruments, thus,
permitting vertical or horizontal orientation. Another advan-
tage of the collimation/shield device 310 i1s the preferred all
metal design provides a rigid device which 1s also durable and
lends 1tself to sterilization using steam, heat or chemical
methods. Moreover, the handles 318, 319 which are part of
the collimation/shield device 310 enable the patient to handle
the device minimizing patient discomifort and malposition-
ng.

Another preferred embodiment of the invention 1s depicted
in FIGS. 30-33 for use with a receptor holding member hav-
ing connector arm or rod that would otherwise use a conven-
tional aiming ring. Collimation and shielding device 410
includes a substantially flat, circular collimation shield 412
preferably made of a metal such as 302 stainless steel of
thickness of from about 0.051 1n. (1.3 mm) to about 0.100 1n
(2.5 mm) or more, preferably at least about 0.072 1n. (1.8
mm), to block and attenuate unwanted radiation from enter-
ing the patient’s mouth. (Features of this embodiment that
correspond with those of previous embodiments are desig-
nated with a leading 4, e.g., shield 410 1nstead of shield 310.)
Optionally, the collimation shield 412 i1s made of a high
gravity compound, such as an injection-moldable nylon,
polypropylene or other plastic matrix filled with tungsten or
other metal powder, which has suilicient radiation attenuation
properties and 1s preferably has a thickness of at least about

0.500 1n. (12.7 mm).
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A pair of elongated handles 418, 419 extend outward on
two adjacent sides of shield 412 at substantially right angles
from one another. Preferably, the handles 418, 419 are made
of the same matenal as, and integral with, collimation shield
412, for example by stamping out of a single piece of the
stainless steel, so as to have the same thickness as the shield
412. Alternatively, the collimation shield may have a pair of
handles 419, 419a extending outward substantially opposite
of one another, as shown 1n FIG. 30. The handles may extend
along a radius extending from the center of the collimation
plate 412, as shown by mirror image handles 419 and 419a
having their longitudinal axes aligned along radi1 A and A,
respectively, extending from the center C of the shield open-
ing 416. Alternatively, the handles may be offset from the
radius or otherwise non-radial, as with handle 418, shown
with 1ts longitudinal axis parallel to and offset from radius B.
The collimation/shield device preferably has at least one
handle, but may have more than the two shown 1n the FIGS.
30-33. More preferably, the device has at least one radial
handle and one non-radial handle.

To facilitate handling and positioning of the collimation
and shield device 410, and to enable connection with a con-
nector arm or rod for a film or receptor holding member,
handles 418 and 419 have secured thereover polymeric
handle grips 518, 519. Grips 518, 519 may be molded or cast
over shield handles 418, 419, respectively, but may also be
separately made and adhered or otherwise secured to the
shield handles. Preferably, the grips are made of injection
molded nylon or polypropylene. Openings 407 1n the stain-
less steel handles 418 and 419 permit the molded grip mate-
rial to connect on opposite sides for better strength. As shown
in FI1G. 31, grips 418, 419 have a thickness “d” substantially
greater than that of shield 412. Handles 418 and 419 not only
permit positiomng by the dental x-ray operator, but, more
importantly, permit the patient to hold onto the handle during
the x-ray exposure for greater patient comiort. Unlike prior
art x-ray positioning devices, where the patient must secure
the device in this mouth during x-ray exposure solely by
oripping the biting surface, which may lead to patient dis-
comiort and motion artifacts on the exposed x-ray film or
clectronic receptor, the present invention permits the patient
to hold the receptor positioning device with his own hand
throughout the x-ray procedure and gain a greater sense of
comiort. The patient does not have to rely solely on gripping
the biting surface tightly, but may rely also on his own hand
holding the device. This will also permit the operator to more
accurately position the receptor 1n the patient’s mouth to
expose the desired teeth. The dental x-ray operator then pro-
ceeds to align the x-ray machine with the substantially flat
surface of the collimation plate 412 and pass x-rays through
the opening 416 in the collimation plate to expose a film or
clectronic receptor on the receptor holder in the manner
described 1n connection with previous embodiments. Prefer-
ably, the patient grasps one of the handles most convenient to
his hand during both the positioning of the receptor within his
mouth, and also during the operation and exposure by the
X-ray machine.

Near the bases of handles 418 and 419 are cut-out sections
405 and 406, respectively, which provide reinforcement for
passage of rectangular arm holder openings 402 and 404 in
orips 418 and 419, respectively (FIG. 31). Preferably, the
cut-outs are adjacent at least two sides of the rectangular
openings 402, 404. These opening 402, 404 are for passage of
a connecting arm or rod to the receptor holding member,
which will be discussed further below. Opemings 402 and 404
pass through remnforced grip sections 401 and 403, respec-
tively. These reinforced sections 401 and 403 have thickness
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D substantially greater than thickness d of the remainder of
orips 518 and 519 (FIG. 31). The rectangular openings may
be aligned with a radius of the shield, such as 1s shown 1n FIG.
30 by opening 402 wherein a radius B that 1s parallel to the
upper and lower sides of the opening also passes through the
opening. The rectangular openings may also be non-radially
aligned (or radially offset), as shown by opening 404, where
a radius, A which 1s parallel to right and left sides of the
opening, does not pass through the opening. The device may
have only one, or more than two of the connector arm or rod
openings, and preferably has at least one radially aligned and
one non-radially aligned opening. A radially aligned arm
holder opening 402 1s pretferred for posterior teeth film posi-
tioning arms, where the x-ray receptor holding member 1s to
be offset from the shield opening 416, and a non-radially
aligned arm holder opening 404 1s preferred for anterior teeth
{1lm positioning arms, where the x-ray receptor holding mem-
ber 1s to be centered with the shield opening 416.

As shown 1n FIG. 33, grip openings 402, 404 permait pas-
sage of and connection to connector arm or rod 1n position
474 or alternatively, position 474'. Openings 402, 404 are
preferably sized to provide a tight fit to permit insertion and
sliding adjustment of connector arm 474. More preferably,
openings 402, 404 each have a molded 1n tab that 1s sized to
interfere with, but permit sliding of, arm 474, so that it may be
adjusted to the proper linear position and remain in place
during the x-ray procedure. Connector arm 474 1s secured at
one end to film or digital receptor holding member 478, also
known as a basket, by plastic biting portion or bite block 476,
which 1s to be mserted into the patient’s mouth, and held by
the patient’s teeth during the x-ray exposure. The positioning
ol the receptor holding member and bite block 1n the patient’s
mouth 1s the same as that shown 1n the previous embodiment
of FIGS. 17-29 for those that normally use conventional
aiming rings. (Alternatively, a receptor holding member, bite
block and securing arm of the embodiments of FIGS. 1-16
may be employed with the collimation and shielding device
410 of FIGS. 30-32.) A removable film or digital-electronic
receptor 454 1s secured to receptor holding member 478.
Biting portion 476 may contain elastomeric impression mate-
rial on opposite biting surfaces that may be used to create
teeth impressions and register with the unique occlusion pat-
tern of the patient’s teeth, as shown 1n FIGS. 3-8. Arm 474 15
preferably non-circular in cross-section, and preferably rect-
angular as shown, so that collimation shield device 410 does
not rotate with respect to the receptor holding member 478.

A central opeming 416 permits passage of x-rays from the
x-ray machine’s position indicating cylinder device 62 when
it 1s axially aligned with the collimation and shielding device
410. Preferably, the center of opeming 416 1s coincident with
the center of shield 412. Central opening 416 as shown 1s the
outermost outline of two intersecting non-square rectangles
416a (shown 1n portrait orientation) and 4165 (shown 1n
landscape orientation) each having side ratios approximately
that of the film or detector for the teeth x-ray image. The
resulting opening 1s cross-shaped, where the length 1 of the
cross-members 1s equal to the longer side length of the rect-
angles 416a, 4165, and the width w of the cross-members 1s
equal to the shorter side length of the rectangles 416a, 4165b.
The cross-shaped opening 416 permits either vertical (por-
trait) or horizontal (landscape) orientation of a film or elec-
tronic receptor. This cross-shaped opening also permits the
orientation of device 410 to be rotated by 90° 1 1t 1s desired to
change orientation of the handles with respect to the patient’s
mouth or the x-ray machine, or to change the position of the
receptor holding member 478 with respect to the opening 416
in the shield 412. The different radial and non-radial orienta-
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tion of connector arm openings 402, 404 also permits varia-
tion of the position of the receptor holding member with
respect to openings 416a and 4165 for best x-ray view of the
desired patient’s teeth. Additionally, the openings 4164 and
4160 may be sized in different Ixw increments, such as for
standard sizes 0, 1 or 2, or any other size required for a child
or adult patient. In each instance, the size and orientation of
the receptor holding member 1s preferably made to match the
opening size and orientation of opening 416a or 41656 to
mimmize passage ol extraneous and unwanted x-radiation
into the patient’s mouth. Although the cross-shaped opening
permits somewhat more extrancous radiation to enter the
patient’s mouth compared to the rectangular opening sized
and oriented to the specific x-ray receptor size and orientation
as described 1n previous embodiments, the shield of the
present invention 1s still expected to reduce x-ray exposure by
about 30-45% compared to prior art aiming rings. The shield
absorption of this excess radiation also reduces degradation
of the image on the x-ray receptor due to secondary scatter of
excess radiation in the patient’s mouth.

The present invention, and particularly the embodiment of
FIGS. 30-33, thus provides for improved patient comfort by
permitting patient participation 1n and holding of a collima-
tion plate handle during device positioning and x-ray expo-
sure. The different radial and non-radial alignment of mul-
tiple handles and arm holders, along with the collimation
plate opening that accommodates both vertical and horizontal
receptor positioning, permits maximum flexibility and use of
the receptor position device for different size patients and
different tooth exposures. These advantages are accom-
plished while still reducing unwanted x-ray exposure to the
patient’s mouth and enabling better x-ray image quality.

While the present invention has been particularly
described, 1n conjunction with a specific preferred embodi-
ment, it 1s evident that many alternatives, modifications and
variations will be apparent to those skilled 1n the art in light of
the foregoing description. It1s therefore contemplated that the
appended claims will embrace any such alternatives, modifi-
cations and variations as falling within the true scope and
spirit of the present invention.

Thus, having described the invention, what 1s claimed 1s:

1. A receptor positioning device for taking dental bitewing
radiographs of a patient’s teeth comprising:
a receptor holding member adapted to receive a receptor
for exposing x-radiation from the x-ray machine;
an arm secured to the receptor holding member and 1includ-
ing a biting surface for engaging the patient’s teeth to
secure the device 1n the patient’s mouth; and
a collimation plate having a substantially flat surface for
aligning with an x-ray machine and made of a material
and sized suflicient to attenuate undesired radiation
from the patient’s mouth, an opening 1n the plate surface
for passage of radiation from the x-ray machine and at
least partially corresponding in shape to a receptor 1n the
receptor holding member, and a handle extending away
from the plate for positioning the device, the collimation
plate including a reinforced arm holder adjacent a base
of the handle and having an opening therein for slidably
receiving the arm and removably securing the collima-
tion plate to the receptor holding member.

2. The device of claim 1 wherein the collimation plate 1s
made of a metal and further including a polymeric grip the
handle incorporating the arm holder, the collimation plate
having a cut-out portion adjacent a base of the handle through
which the arm-recerving opening of the polymeric arm holder
extends.
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3. The device of claim 1 wherein the arm-receiving open-
ing of the arm holder 1s rectangular and the collimation plate
has a cut-out portion adjacent a base of the handle on at least
two sides of the rectangular arm-receiving opening.

4. The device of claim 1 including a pair of handles, each
handle having an arm holder with an arm-receiving rectan-
gular opening, wherein one of the arm-receiving rectangular
openings 1s radially aligned with the collimation plate open-
ing and the other of the arm-receiving rectangular openings 1s
non-radially aligned with the collimation plate opening.

5. The device of claim 1 including a pair of handles, each
handle having a polymeric portion with an arm-receiving
rectangular opening, wherein one of the handles 1s radially
aligned with the collimation plate opening and the other of the
handles 1s non-radially aligned with the collimation plate
opening.

6. The device of claim 1 wherein the collimation plate 1s
made of a high gravity compound, the collimation plate hav-
ing a cut-out portion adjacent a base of the handle through
which the arm-recerving opening of the arm holder extends.

7. The device of claim 1 wherein the opening 1s a cross-
shaped 1intersection of two non-square rectangles having
members with a length and a width, the length of the cross
members being equal to a longer side length of the rectangles
and the width of the cross members being equal to a shorter
side length of the rectangles.

8. The device of claim 1 wherein the opening 1s a cross-
shaped intersection of two non-square rectangles having
members with a length and a width, the length of the cross
members being equal to a longer side length of the rectangles
and the width of the cross-members being equal to a shorter
side length of the rectangles.

9. A receptor positioning device for taking dental bitewing,
radiographs of a patient’s teeth comprising:

a receptor holding member adapted to receive a receptor

for exposing x-radiation from the x-ray machine;

an arm secured to the receptor holding member and 1nclud-

ing a biting surface for engaging the patient’s teeth to
secure the device 1n the patient’s mouth; and

a collimation plate having a substantially flat surface for

aligning with an x-ray machine and made of a material
and sized suflicient to attenuate undesired radiation
from the patient’s mouth, an opening 1n the plate surface
for passage of radiation from the x-ray machine, the
opening being cross-shaped and corresponding 1n shape
to an outline of two intersecting non-square rectangles to
permit passage of x-rays to a receptor in the either a
vertical or horizontal position in the receptor holding
member, and a handle extending away from the plate for
positioning the device, the collimation plate being secur-
able to the arm securing the receptor holding member.

10. The device of claim 9 wherein the collimation plate 1s
made of a metal and further including a polymeric grip on the
handle incorporating an arm holder adjacent a base of the
handle and having an opening therein for slidably receiving
the arm and removably securing the collimation plate to the
receptor holding member.

11. The device of claim 10 wherein the arm-receiving
opening of the arm holder 1s rectangular and the collimation
plate has a cut-out portion adjacent a base of the handle on at
least two sides of the rectangular arm-receiving opening.

12. The device of claim 10 1including a pair of handles, each
handle having an arm holder with an arm-receiving rectan-
gular opening, wherein one of the arm-receiving rectangular
openings 1s radially aligned with the collimation plate open-
ing and the other of the arm-receiving rectangular openings 1s
non-radially aligned with the collimation plate opening.
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13. The device of claim 9 including a pair of handles, each
handle having a polymeric portion with an arm-receiving
rectangular opening, wherein one of the handles 1s radially
aligned with the collimation plate opening and the other of the
handles 1s non-radially aligned with the collimation plate
opening.

14. The device of claim 9 wherein the collimation plate 1s
made of a high gravity compound.

15. A receptor positioning device for taking dental bitew-
ing radiographs of a patient’s teeth comprising:

a receptor holding member adapted to receive a receptor

for exposing x-radiation from the x-ray machine;

an arm secured to the receptor holding member and includ-

ing a biting surface for engaging the patient’s teeth to
secure the device 1n the patient’s mouth; and

a collimation plate having a substantially flat surface for

aligning with an x-ray machine and made of a material
and sized sufficient to attenuate undesired radiation
from the patient’s mouth, an opening 1n the plate surface
for passage of radiation from the x-ray machine, and a
pair of handles extending away from the plate for posi-
tioning the device, one of the handles being radially
aligned with the collimation plate opening and the other
of the handles being non-radially aligned with the colli-
mation plate opening, the collimation plate being secur-
able to the arm securing the receptor holding member.

16. The device of claim 15 wherein the collimation plate 1s
made of a metal and further including polymeric grips on the
handles 1incorporating an arm holder adjacent a base of the
handle and having an opening therein for slidably recerving
the arm and removably securing the collimation plate to the
receptor holding member.

17. The device of claim 16 wherein the arm-receiving
opening ol the arm holder 1s rectangular and the collimation
plate has a cut-out portion adjacent a base of the handle on at
least two sides of the rectangular arm-receiving opening.

18. The device of claim 16 including one arm-receiving
rectangular opening radially aligned with the collimation
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plate opening and another arm-receiving rectangular opening
non-radially aligned with the collimation plate opening.

19. The device of claim 15 wherein the collimation plate 1s
made of a high gravity compound.

20. A method for taking dental bitewing radiographs of a
patient’s teeth comprising:

providing a receptor positioning device including a recep-
tor holding member adapted to receirve a receptor for
exposing x-radiation from the x-ray machine, an arm
secured to the receptor holding member and 1including a
biting surface for engaging the patient’s teeth to secure
the device in the patient’s mouth, and a collimation plate
having a substantially flat surface for aligning with an
x-ray machine and made of a material and sized sufifi-
cient to attenuate undesired radiation from the patient’s
mouth, an opening 1n the plate surface for passage of
radiation from the x-ray machine, and a pair of handles
extending away from the plate for positioning the
device, one of the handles being radially aligned with the
collimation plate opening and the other of the handles
being non-radially aligned with the collimation plate
opening, the collimation plate being secured to the arm
securing the receptor holding member;

providing a receptor on the receptor holding member;

positioning the receptor holding member 1n the patient’s
mouth and the patient’s teeth on the biting surface;

adjusting the position of the receptor positioming device by
the patient grasping a handle extending away from the
collimation plate;

aligning an x-ray machine with the substantially flat sur-
face of the collimation plate; and

passing radiation from the x-ray machine through the
opening of the collimation plate to expose the receptor,
while the patient’s hand grasps the collimation plate

handle.
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